Effects of the serotonin releasers 3,4-methylenedioxymethamphetamine (MDMA), 4-chloroamphetamine (PCA) and fenfluramine on acoustic and tactile startle reflexes in rats.
The substituted amphetamines 4-chloroamphetamine (PCA), 3,4-methylenedioxymethamphetamine (MDMA) and fenfluramine (FEN) share the common neurochemical action of acutely releasing central serotonin (5-HT), and yet their behavioral effects are quite different. The present study evaluated the effects of these compounds on acoustic and tactile startle reflexes. PCA and MDMA were qualitatively similar in producing dose-related increases in acoustic and tactile startle reflexes that were slow in onset, but sustained throughout the 3.5-hr test session. Changes in motor activity did not account for the observed excitation of startle. In marked contrast to MDMA and PCA, FEN did not alter tactile startle and tended to depress acoustic startle. The excitatory effect of 20 mg/kg of MDMA was prevented by the 5-HT uptake blockers MDL 27,777A and fluoxetine. MDMA excitation was not affected by a dose of the dopamine antagonist haloperidol that attenuated the startle-enhancing effect of d-amphetamine. MDMA excitation was greatly attenuated by a general depletion of central 5-HT produced by prior intraventricular injection of the 5-HT neurotoxin 5,7-dihydroxytryptamine. PCA and MDMA excitations of startle were attenuated in rats specifically depleted of spinal 5-HT or in rats with radio frequency lesions of the dorsal raphe nucleus. Thus, PCA and MDMA have similar prolonged excitatory effects on startle reflexes that are mediated by ascending (dorsal raphe) and descending (spinal) pathways, whereas FEN differs in its lack of excitation of startle. Differences in the neurochemical properties of these compounds or their patterns of 5-HT release may underlie their different behavioral profiles.